Studies in aninmals have suggested a neural reflex between the gall bladder and the sphincter of Oddi. The aim of this study was to investigate whether sphincter of Oddi motility is altered by distension of the gall bladder in humans. Sphincter of Oddi motility was recorded intraoperatively in 10 patients undergoing elective cholecystectomy for gall stones. The manometry was performed by a triple lumen constantly perfused catheter which was introduced through the cystic duct and positioned across the sphincter of Oddi to record sphincter basal pressure, wave amplitude, and frequency of contractions. In five patients a separate catheter was introduced into the gall bladder after ligation of the cystic duct. This catheter was used to distend the gall bladder. Sphincter of Oddi pressures were measured before, during, and after the distension. In a separate control group of patients (n=5) Values are mean (SD).
In animal experiments it has been shown that the sphincter of Oddi has a complex nervous innervation, which includes adrenergic excitatory and inhibitory nerves, cholinergic nerves with uncertain function as well as a non-cholinergic, non-adrenergic inhibitory innervation. 11 In recent animal experiments a local reflex of the sphincter of Oddi has been identified. Distension of the gall bladder or increased pressure in the bile ducts reduced the flow resistance across the sphincter of Oddi in the cat.5 7 This effect was shown to be mediated through a neural pathway as topical anaesthesia and administration of tetrodotoxin abolished the reflex. 5 Previous studies had shown other reflexes which may influence sphincter of Oddi motility. This includes reflexes which originate from the stomach,6 duodenum,68 and pancreatic duct. 8 Anatomical studies have shown that the wall of the gall bladder has a network of nerves similar to the myenteric plexus of the intestine and there are axonal projections to the duodenum and the sphincter of Oddi. 9 Although evidence is accumulating that these reflexes are present in a variety of species, their presence in humans has not been shown. The (Fig 1) . The catheter was secured by a purse string suture. The gall bladder catheter had been previously fashioned with a side hole, 1 cm from its tip so as to avoid occlusion against the mucosa of the gall bladder. The sphincter of Oddi manometry catheter was introduced through the cystic and bile duct into the duodenum and was withdrawn in a step-wise fashion so that all three side holes were located in the sphincter of Oddi. The position of the catheter in the sphincter of Oddi was confirmed by obserbile duct vation of the characteristic pressure changes on the recording.'S phincter of Oddi pressures were recorded initially for a baseline period of two minutes with the gall bladder empty. The pressure was then increased for two minutes by filling the gall bladder with the same volume of saline as the volume of bile aspirated at the beginning of the experiment. One to two ml of saline over and above the volume of bile aspirated was added as necessary to achieve subjective distension of the gall bladder. The volume of bile aspirated was (mean (SD)) 20.6 (6-2 ml) (n=5). In four of the m five subjects distension of the gall bladder was monitored by estimating the intraluminal presand sure in the gall bladder by a side-arm manometer as secured which recorded the height of the level of saline system above the gall bladder (Fig 1) or equal to 0.05 was regarded as significant.
Results
The mean basal pressure, mean frequency of contractions, and mean amplitude of contractions during the initial two minute recording period for the test group of subjects and controls is shown in Table I . There was no significant difference between the test group and the controls during this baseline period.
Distension of the gall bladder for two minutes produced a significant decrease in basal pressure (p=0-01, n=5; Fig 2 and Table II ) and in the frequency of contractions (p=0 003, n=5; Fig 3 and Table II ). When the saline in the gall bladder was aspirated the basal pressure increased significantly (p=0016, n=5; Fig 2 and Table II) , but the frequency of contractions was not significantly different from the frequency during the distension of the gall bladder (Fig 3 and Table II ). During the period of gall bladder distension the intraluminal gall bladder pressure was 18.5 (3d1) mmHg (n=4).
The alteration in basal pressure and frequency for the study group was significantly different from the alteration of basal pressure and frequency of the control group during the same period of time (A basal pressure: -4.2 (2.4) v -0.14 (4.2), p=0.05 and A frequency: -1.5 (0.6) v 01 (1-0), p=0 007). There were no significant alterations in cardiovascular parameters during the test period. The pulse rate was 111 (21) beats/min during the baseline period and 109 (17) beats/min during the period of gall bladder distension. The systolic blood pressure was 125 (4) mmHg initially and 117 (3) mmHg in response to the distension of the gall bladder.
Discussion
The results of this study in humans have shown that distension of the gall bladder alters sphincter of Oddi motility. A decrease in sphincter of Oddi basal pressure and inhibition of sphincter of Oddi contraction frequency was produced. When the gall bladder was re-emptied the basal pressure returned to the value before the gall bladder distension but the frequency did not recover appreciably during the period of observation. These results are consistent with observations in animal studies, which suggests a reflex between the gall bladder and the sphincter of Oddi. Sphincter of Oddi mamometry was conducted in patients undergoing elective cholecystectomy for gall bladder stones. Previous studies have shown that non-opiate anaesthesia does not appreciably alter the motility of the sphincter of Oddi when compared to endoscopic manometry. To determine whether the changes in sphincter of Oddi motility observed in this study occurred spontaneously, a separate group of controls were studied under similar conditions; however, in these patients, the gall bladder was not distended. There were no significant alterations in sphincter of Oddi basal pressure nor contraction frequency during the same period.
Before distension of the gall bladder the bile was aspirated by placing a catheter into the fundus. A recording of sphincter of Oddi pressure was made with the gall bladder empty, then distension was achieved by reintroducing a volume of normal saline similar to the volume of aspirated bile. In addition, in all but one patient the gall bladder pressure was recorded, thus ensuring that overdistension did not occur. 12 The pressures recorded in the gall bladder after distension were similar to those seen in experimental animals after ingestion of food.'3"" This further shows that overdistension was not produced. The technique used ensures that the degree of gall bladder distension produced would have been similar to that normally occurring in the patient. Hence, we believe that the changes of sphincter of Oddi motility recorded are consistent with the normal response . of the human sphincter of Oddi to increased gall bladder pressure on distension. Upon reemptying the gall bladder the fall in sphincter of Oddi basal pressure recovered. The frequency, however, did not return to the pre-gall bladder distension values for all patients during the time of observation. It is probable that with longer observation the frequency would have returned to the predistension value. The result in this study reflects one of the limitations of studies carried out intraoperatively, in that the observation time is limited.
A similar response of sphincter of Oddi motility to gall bladder distension has been previously reported in the cat.5 In addition, electrical and mechanical stimulation of the canine gall bladder has been shown to reduce the resistance to flow across the sphincter of Oddi.6 In these species the response would enhance flow across the sphincter of Oddi. In humans a decrease in basal pressure and inhibition of contraction frequency has similar effects. Cholecystokinin is known to enhance flow of bile into the duodenum'2 and its effect on the sphincter of Oddi is a decrease of basal pressure and inhibition of the contraction frequency.'5 Similarly, ingestion of food causes a fall in sphincter of Oddi basal pressure and decrease in the amplitude and duration of contractions.'6 These effects are believed to enhance the flow of bile across the sphincter of Oddi into the duodenum.
The mechanisms for the reflex between the gall bladder and sphincter of Oddi in humans are unknown. In the cat it has been shown that the reflex may be abolished by adminstration of tetrodotoxin and by application of local anaesthetic to the region between the gall bladder and the sphincter of Oddi.s These effects suggest that in the cat the reflex may be mediated by a neural mechanism. Morphological studies in guinea pigs have shown neural connections between the gall bladder and the sphincter of Oddi,9 and recent studies in the Australian possum have confirmed these observations."' Whether similar neural connections exist in humans has not been shown. It would be expected, however, that the reflex as shown in this study is most likely to be neurally mediated as it occurs rapidly after gall bladder distension. On the other hand, the slow recovery of the response suggests that hormonal mechanisms may also be involved. Future studies will need to resolve the control mechanisms underlying these responses.
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